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W'c, Baxthu Laboka roHn';s Ixc, oi 
Morton Gru\-c, illin(M^, United SuiK-s oi 
America, a Corporal ion oruanized aiid cxisi- 
iniZ under the Laws ot ihc Siaie ot Dclawa^re. 
L'nitLd States oi" Anier:-^a, do hereh\' de^Jart 
1 . > i Ti ni i o n t ' ' r v,' 1 1 i e ! i e p r a Thai, ii P " ^ 
mav be granted to i:s, and the method bv 
whieh it is he perlormed, to be par- 
T::::larly de^.ribed in and by \he .viiuv-h:^ 
statement : — 

Th:^ invcn^irn reUnes to a pr^^c^- lo-: tl-e 
siabiHzarion of ihie to at my h^ad '4 u:rmented 
malt bev^ra'^e^ sii^h as b^jer, ale the hke 
a^ to improve ilie anit^uiH and persisrencL' 
iXi the foamy head (^n the beverage before 
C(msunipiion. d'he term 'M^eer " a.s used 
throiiG:hout this speeiiication refers aiso lo ale 
or any otlicr type of maihi beveraizc. 

The foamv head on a eool l^Kiss ol beer is 
a time honored .iiaracieristic tl:at di^tinguishes 
b:er from all other drinks. It not only pro- 
\ ides a LTaeicnis ^iL^ht for tlie eyes \vl:en 
seeing: the fme mesh of white bubbles float inu 
atop tb.e >parklin^: amb^-r ihadd but ai^o i> 
strictly utilitarian device that improves the 
flavor and pal.uabiiitv o* bj%*eraL;e. lii 

the 1 or mat ion rf tiie fi^nn v/lien th,e bewra:;:-' 
is poured, aroma.tie ^or.^tiuient^ aitd he^p 
flavoring niatLrials are ad^^.^rb^-d ea: ti;e hne 
bub:Me im^aua.e- end .re ^arri^a up ,uu: 



■ aurau- 
liv uu 



't 



■^r:au_ 



t'' me . 
n:e:u of 

The prod 
on p ii:riu'C ' 
--'.--oan ; 
■0^ -pVi-.- 1 



a^um-jr :o prolo 
die b^v-r.i-e. 



-n anu 
■ n-u!i 



.11 p-'U 
'."'TV . 



A beer prepared from a good malt and 
pro^es-^ed under ideal conditions should pro- 
duce a uood loam. However, there arc many 
fact' irs m the malting, brewing and proecss- 
inc v.h: may deleteriously atfeer the foam. 

contro>:. as natural variatic^n^ in the lots 

bariev :rom winch the malr is prepared, 
wiriations in tl:e .ondjtion of mahing pro- 
■jc-^s and die use of n^.'w varieties or barley 
bv die malt-tcrs in tiieir .onstarn striving 
10 in:pr-.n'e the equality of their malt. Idierc 
arc mar.v factors that make up a liigh qualiiv 
mal^: and fc>am. ptnenti.ihty is L^rdy one. It 
IS possible to have a high quality malt in 
re -peat lo its man v- fold characteri'>tics and 
vet. ii mav only be mediocre as regards to 
:o.am potentialitv. During the brewing, 
ferm^-ntaiion and the lagering of the beer, 
ire inanv p(dnts v/herc the foamincss 
final beverage mav be adversely 
affected 

Su.rH'Jc it to say thai a great many brew- 
ma:^ters <ire more than pleased with the many 
^harac\ristic^ "f ih.eir beers, -uch as ilavor. 
pala.tefidnos, clarii v, .lullpro'ofne^s, <hclf- 
like ability ar.d vct :j-A t!ial the !oam can 
be improved on the beers prepared trom 
pre:^eni day malt. 

In ao.ordan.:e wida the nro'-en; :nvent:o:u 
!U!^ iu.'/n lo;:::d u-n h- noU/uoal uvo^iine-^^ 
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h !i:is -Till furtn.r bjcn r'\\nd Vn.A ih- aJJi- 
iiC'ii r.f ci:^-'.iTini^ d. -L.a .ii:"-.: die 

Oivj ci^aracterisiic oi' tli-j bj^r loam that 
i^ gFL-aily d'^iirad tii.' a^il-ry di" tha foaiM 
ro dcpobir a laav nL-ivvoi-I-: pattLin on tha 
s^] d as I ;• f I"! a la- s a - VAt h ■ a r i ^ J i > mad . 

U) make the drv'ra: baar : -:\m mer : a.itrac- 
:ivc to the gla-^ siirfajas tiiat a more 
Lvtensive patrerr and a d^ai-cr la:in.-> on 
th.e glass is obtained. The roam irom the 
15 zinc treated beers app;ar^ to " v/ei " die i;Ias5 
better and adhere more flrinly to tlie viiret^ui 
surface. 

The a.ddition of eer^iin mai:al'> like iron. 
C(doalt, nickel, rii:, uranium and tir-ininm to 
20 beer even in ni^'nnie trace cju'^ntitie -a disturb.^ 
the e-n'siing deiieate phyaeo-^-I: :miaul equili- 
brium and makes the bj.:r baco.mc vdid 
W'ildness is a piienomanaan wl^are the beer 
gushes out of the bottle o^r can \^-hen it is 
25 opened and snra'/.: the beer all over. Sur- 
prisirc^Iy the adLlitien of the zinc ions, even 
in amouna.s beyond the ra.inimnm n-.ces^arv tt^ 
improve foam, does nc'r induce thi'^ ede^r. 
Zme ic^ns are apivirently unable to jV.rm the 
30 " wild beer nuclei " tlia^ :Te are thought to 
be responsible lor iliis phenomenon. 

Zinc is a nutritionally iniportant metal 
being one of tlie es'^epitial n:atals recjuired 
by the bedv for optinnum nutrition. Like 
35 other essential trace metals, a. certain level 
shoidd be ingested daily for maintaining zood 
health and nutriti o»n. The u^^e of traces of 
zinc in beer to iniprcive the foam'ness thereby 
m.'kes the beer a mt:'re complete f-^aJ'-tutf 
40 and prevent... abnormad states which may 
result from a zinc den^'icni dijt. 

The trace of zinc io:is th.at v/e ha'^'c found 
very suitable for beer ::re in the ranr^e of 
;'bout 5 to 25 parts per million. The upper 
45 rcnge may, if desirei^i, be emended bevond 
the optimum rangt^ to .UiV.u:nts of lf:0 or ^\xn 
to 500 parrs per million. Tiyere is noaiJi 
point in employing th-:se eatremelv h'ah 
levels as tiie foami imi-rvH-entent is not 
50 directly prtipartional to th.e zinc ion C(^ncen- 
t ration at th.e^a h!a:h levels ol treatment. 

.\t tive present iime tliere are vail able cer- 
tain gummy types of n^aierials such a-^ ^um 
arable, pronvjene uK'Cid a^z'nate. carb(>::v 
55 methyl cellulie^e or car bo. ay m.tir.'l hvdr'avv- 
ethvl celhilose v/hich are used by brewers, 
^vith more or Ic- s succe-s, in impr*ave the 
foam oi the bear. The materials arr.^ iiLner- 
ally added to the fermented beer in storage 
60 at 'evels of about 2 to 5 piumds per 1^,*0 
barrels. Idiis is cuuivalenr tc^ apprf^vimruelv 
S() lo 2r:0 parts p^r million. It ha^ b^en 
found that zinc ions and the gummy type 
of foam stabilizers are comph'mcnuirv in 
65 their foam ^tabilizin^^ etTect and t]:e ctMiibined 



a^e ^'i dic-e n^aterials pjrmii^ the re.d izaticn 
ef :cem impr-, 'venient^ hithert'i impi^s-ible oi 
a. .itiL-vement. 

d'h J zinc (If the '•. o i re e! zinc ^md 
anna my material may be added at any point 70 
in th.e brewing proce>s. It is preferred to 
add the treatment to the lermented beer at 
the beginning cd" the cold stt^rage period. It 
niLiy be added \o the beer beii^re or after 
prefilrration ta^rly in stt^rage or ii can also 75 
be added late in storage before or after the 
iinal lihration, immediately bet(ue packaging. 

IlXA^ai^LE I 

A solution ol 650 grams of zinc sulfate 
'ZnS(^. . ll^O in 5 gallons of water is pre- SO 
pared. This soluti(^n is pumped into the beer 
line throng It n proporti( -ning pump as pre- 
liltered fermented beer is llowing from the 
lilter into a 200 barrel storage tank. l^he 
rate (if ilow of tiie zinc soltition is adjusted 85 
so th:it the addition is distributed over the 
pumping cycle i^i the beer and all the scdu- 
tion is added by the time the 200 barrel 
tank is fuU. Tlie beer will contain zinc added 
lo th.e extent of 10 parts per million. d\his 90 
beer is then pro^^essed in the usual itianner. 
dlie beer ;dt;.T hieing processed in tfie regvdar 
ma.nn',.T without further -..hange. possessed 
superior foaming: properties as compared to 
beer which had been 'similarly prepared but 95 
did not contain added zinc ic\ns. 

Example 2 
A seautit.)n of 650 grams of zinc sulfate 
'ZnSO. . H O , in 10 gallons of water is 
prepared. This stdution is proportioned into 100 
t;ie line through \^'hich ale is flowing from 
tiie hnal iiltratinn Hltrr to a 400 barrel 
bottling tank. The rare of ihnv is adjusted 
so tliat the 1(,' eallons oi' zinc solution is 
completely added when the tank becomes full 105 
of ale. The treatment level amounts to 5 ppm. 
of zinc. The beer after being processed in 
the r^\gLdar manner, without further change, 
po^.c.js.^-j superior ioaming pr(^pertie> as ci>m- 
pared to beer which had been similarly pre- 110 
pared but did not ct\ntain added zinc ions. 

Example 3 
60.S grams of zinc chloride 'Zn<^I_ are dis- 
^oa^ ed in abc^ut 10 galk^ns or water. d his 
^'olutieii is added throueh the nianhole to an 115 
empry loO barrel beer Morage tank, dlie man- 
liole is closed and the beer \-aIve is opened 
to permit beer to How into the tank. d^he 
currents and C(vj nter currents caused by the 
ra.pidly intlowing beer are depended upon to 120 
th.oroughly mi>: the contents of the tank and 
make an even dispLrsion of th.e zinc solution 
ihrc^ughout the beer tank. Waien tlie tank is 
fulh tfie beer valve is Linsed. Idiis add it on 
amounts to 25 pa.rts per million of zinc, ddie 125 
beer a iter being pro.e->^ed in the regular 
manner without further change possessed 
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5 A Jrv ini>;ti:rc nl" 66 parts by WLayht oi 
(juni Arable and 14 pans bv u'cmhi zine 
-uiiato ZrSCV.HO; is prepared. ^ A 5" 
acueous ^ dilution oi this mixture is prepared 
LLud aclded to a Mnall tank eon.ne^ted with 

10 a propvTiii-ning punip. Tbas solution is 
puifiped into beer ll owing through beer lines 
ir;to .^^t^^rai^e tanks at the rate oi 2 pounds 
ol the dry inixturc per 100 barrels of beer. 
This treatment level adds 5 parts per million 

15 i^i y\nc m the beer in addition tv^ 66 parts 
per million t^l gnin ara.bic. The beer after 
being processed in the regular manner with- 
ouz iurther change possessed superior loam- 
ini^ properties as compared to beer which 

20 had been similarly prepared but did not con- 
tain added zinc ions. It also possessed 
superior foam properties when cc^mpared to 
beer containing gum arabic but no added 
'■'inc ions. 

25 HXANU'LE 5 

A dry mixture of 26 parts by weight of 
propylene ^^Iwol alginate and 14 parts by 
weight of zine sulfate ZnSO;.H.O; is pre- 
]^ared. A 1 ' s.dution ct this mixture is 

30 made and added to beer at ti:e rate of 1 
pound of dry mixture per 100 barrels. I'his 
gives a trea.tment level of 5 parts per million 
ot zinc and about i pound of propylene glycol 
alginate per 100 barrels. The beer after being 

35 processed in the regular manner without 
furtlier change possessed superior foaming 
properties as compared to beer which had 
been similarly prepared but did not contain 
added zinc ions. It also possessed superior 

40 f'lam properties wiien compared to beer con- 
taining propylene glycol alginate but no 
added zinc ions. 

EXAA^PLF 6 
Beer previous) v treated v/ith carboxv 
45 rnethvl celSulo^e ;:t a level of 1 p>i;ind per 
100 barrels to enhance the foam properties 
i^ pumped from c^ne stv^rat^e tank to another. 
W'hib; in trauMt from tank to tank, a solu- 
"i /in; >uliai: ZnSO. . HO ^2"^ grarn^ 
50 10 L^alK^n^ 'k water added u> ea^ii IflO 

!>irreN b..--:". ddu^ brin::- the /:n: ■■.'■r- 
..-ni:- iii.:;: c 'he I'-'er u^ 1') part- per million. 
Idie i^eer : fter reiuLZ pr.v.e--ed in ih-.' reuular 
manner \-, iih^".:i lunher ..hange po^^e^sed 
55 ^up.Tb^r u-aming properties a^ ^-enipared to 
beer whwl\ had been similarly prep;irea bv.t 
did nor ^-^ntain added >:inc ions. It a! 
i^os-e^-ed ^uper;>v foam properties wlien c«nn- 
jru-ed lo l eer ■..■---aininL: the earbnxv methvl 
60 >;el!'.:f^-: -ut > AAdcd zinc i*Miv 




b- wcieht zu:c -idf.ue ZnSO . II_0 i< 
prepared. A 1 acueous -i4utiMn pre- 65 
pared and u-ed similar to tin'^e de-erib^d in 
I-Aaniples 4. 5 and 6. When added at the 
r.te of I-^ pounds per 1 (.^0 b;irrel^. the zine 
level Will be about ~ part> per million an.d 
the carbo:;y laiethA-l liydrt^xy ethyl cellulose 70 
treatment at 1 pound per 100 barrels. The 
f-K;m properties of the beer rivas treated were 
^Mper^or when compared to i.uherwise identical 
un.treatcd beers. 

Many variations mav be made in the above 75 
examples ; :or insranvie. an\' s. duble zmc salt 
such as zinc acetate, zir.c nitrate or zinc 
lactate, m.iy be stibsrituted for the zin': sui- 
late or zinc chloride. Su.h .>ah^ sliou'd y^: 
course be non-toxic in th.e amount used. The 80 
proport:c>ns of the gummy materials t*:' zinc 
a> spccilied in examples 4, 5. 6 arid 7 may 
te varied over a wide ran^^e. For instance, 
the zin: salt can be as low as 1 of the 
mixture or up to 70" of the indxture. Hie 85 
ana(Hint of these ditierent mixtures may be 
u--ed from 0.5 to 10 pounds per KJO barrels 

. u 

In a'l the above examples, the r:^ulting 
b.'ers produced with the added /An^ ions pro- 90 
d -a c e d a much lai o r e g e r. e r t hi s ])■■ i a d * f foam 
^■n pouring, a head which is longer lasting, 
more persistent and tlavorful and leaves a 
greater pattern of foamy lac mess on the 
walls of the glass liLui do sirnilar beer- pre- 95 
pared ^^•ithout the added zine ions. 

It has been found that the addition oi the 
chelating agents such as glvcine, the salts 
c-: ethylene diamine tetra-acetic acid (EDTA .■ 
N-iiydroxy ethyl ethylene d;amine triacetic 100 
arid, sodium glutamate, cyclohexane, 1, 2~ 
diamino tetraacetic acid, dicthvlene triamine 
pentaacetic acid and hydroxy acids such as 
lactic, tartaric, citric, malic rr gluconic acid 
in part per million quantities prevents those 105 
rare individuals with super- sensitive tastes 
:rom discerning or detecting the taste of the 
zinc it^ns. Generally thes; .helating a. gent ^ 
.ire .idded in am«eunt^ oi .ib ni: 50 of th.e 
v.eight of the zinc iow^. 110 

Keference is made to :he Specthcation of 
er^-pendinLj Ap-lieatii^n Xo. in^/^? Serial 
V:.e '^yC\\2^^ cnnrlee Imrr.^v; incuts m 
:-ehuinz i'^ malt be'.-er...ce'^ in -.v-hi.b i- de- 
,ru"ed a uip ^siM-M": ■■; mau-r : t uu;^r>>\-- 115 
nz tlv' {■■■■AW er:n;:"Uv\l nzu; he'/ raee^"" 

WHA I' \\"V. OLAl.M IS : — 

1. A pro^e-s^ o: preparme a iern:en .vd ma't 
o^'Veraiie wii i'l :mpro\ ed uiamizLi ...ixira-.ter- 
;-t:->. '.^'hivh inckxies the -tep o\ adding zin. 120 
:<MTs ti' tlie beveraLze. 

2. A ]^r(^.es^ ae^i^rdiui: i.> im 1 n whi^;^ 
n^e zine ion> a:\' add^d ;;ie bevvaauie in 
.mi.nmT- >■[ li^ ran- t^er millevu 
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whi^h the gummy maLcri.d is -^ic ih^ 
] olio will 1^ namely gum arabie, propylene glyeol 
alginate, carboxy merhyi cellulc^^c i^r carbL>w 
Miethyl hydroxy cihyl ^elliilose. 

5. A process of preparing a termented mah. 
beverage sub>taniially as described lierein 
with reference to the examples. 
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